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正電圧0～200 V，負電圧0～−1200 V，周期500～5000 μs，
パルス幅10～4750 μsの範囲で設定が可能である．本実
験では，負印加電圧パルス幅（Tn on）を50 μs，休止期
間（Tn off）を10 μs設けて，正印加電圧パルス幅（Tp on）
を50 μsとした．正印加電圧は50 V一定とし，負印加電






























































































































































図6 バイポーラ HiPIMS 法とユニポーラ
HiPIMS法の発光強度 
(a) Ar II 465.8 nm 





























(a) Ar I 750.4 nm 
(b) Ar II 488.1 nm 
(c) C II 392.1 nm 
図8 発光強度の時間変化 
(a) −850 V 
(b) −900 V 
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Diamond-like carbon (DLC) films have many properties such as high hardness, low friction 
coefficient and biocompatibility. This DLC films form by sputtering method. We are studying the 
DLC films formation using high-power impulse magnetron sputtering (HiPIMS) method, which is 
one of the sputtering methods. The HiPIMS method can form a higher density DLC films than the 
conventional direct current magnetron sputtering (dcMS) method. However, there are few reports 
related to characterization of the plasma used in DLC films formation using HiPIMS method. The 
purpose of this study is to clarify time and spatial distribution of plasma during DLC deposition 
using bipolar HiPIMS method measured by optical emission spectroscopy (OES) method. It is 
proved experimentally in this paper that the optical emission intensity increases with the bipolar 
HiPIMS method than unipolar HiPIMS method. Besides that, we also investigated the spatial 
distribution of plasma during DLC deposition using bipolar HiPIMS method measured by OES 
method and show that the electron temperature is high near the target and particularly near the 
erosion area. We conclude that the electron temperature increased due to the high voltage of the 
cathode voltage.  
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